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MOTHERBOARD AND MANUFACTURING In a fourth aspect , embodiments of the present invention 
METHOD THEREOF , COVER PLATE AND also provide a cover plate , comprising : a base substrate ; an 
MANUFACTURING METHOD THEREOF , ink pattern provided in the border region of the base sub 

AND DISPLAY DEVICE strate ; and a cured layer provided on the base substrate to 
cover the ink pattern . TECHNICAL FIELD For example , the base substrate is flexible . 

Embodiments of the present invention relate to a moth For example , the flexible base substrate is a polarizer . 
erboard and a manufacturing method thereof , a cover plate For example , the flexible base substrate comprise at least 
and a manufacturing method thereof , and a display device . one material selected from the group consisting of polyeth 

ylene terephthalate , polycarbonate , triacetate cellulose , 
BACKGROUND cycloolefin polymer , polyimide , and polyethylene naphtha 

late two formic acid glycolester . 
Flexible display devices have attracted extensive atten For example , the base substrate has a thickness in a range tions due to their advantages of light , thin , crash - proof and of 5-500 um . freely bendable , or the like . In order to realize bendable 

even foldable display of a flexible display device , the For example , the ink pattern has a thickness in a range of 
thickness of its assembly structure needs to be minimized to 
meet the demand for smaller bending radii . For example , the cured layer comprises at least one 

material selected from the group consisting of polymethyl 
SUMMARY 20 methacrylate , polyethylene terephthalate , polyurethane , sili 

cone , and organic composite materials . 
Embodiments of the present disclosure provide a moth In a fifth aspect , embodiments of the present invention 

erboard including a plurality of cover plates to be segmented also provide a display device , comprising : a display panel ; 
and a manufacturing method thereof , a cover plate including the cover plate ; and an adhesive layer configured to bond the 
a curable layer and a manufacturing method thereof , and a 25 cover plate and the display panel , the adhesive layer being 
display device . The embodiments of the present invention provided on a side of the base substrate in the cover plate 
can avoid air bubbles of the adhesive layer on the upper away from the ink pattern . 
surface of the cover plate resulted from the drop in level of 
the decoration ink edges . A thinner adhesive layer can be BRIEF DESCRIPTION OF THE DRAWINGS 
used to bond the cover plate and the display panel to avoid 30 
the increasing of the thickness of the display assembly . In order to demonstrate clearly technical solutions of the 

In one aspect , embodiments of the present invention embodiments of the present disclosure , the accompanying 
provide a manufacturing method of a motherboard , com drawings in relevant embodiments of the present disclosure 
prising : forming an ink pattern layer on a base substrate , the will be introduced briefly . It is apparent that the drawings 
ink pattern layer comprising a plurality of hollow regions ; 35 may only relate to some embodiments of the disclosure and 
applying a curable liquid onto the base substrate to cover the not intended to limit the present disclosure . 
ink pattern layer ; and curing the curable liquid to form a FIG . 1 is an exploded schematic diagram of a flexible 
cured layer covering the ink pattern layer . display device ; 

For example , the curable liquid is applied using a coating FIG . 2 is a first partially sectioned structure view of the 
process . 40 flexible display device shown in FIG . 1 after bonding ; 

For example , the coating process comprises any one of slit FIG . 3 is a second partially sectioned structure view of the 
coating process , spraying process , and spin coating process . flexible display device shown in FIG . 1 after bonding ; 

For example , the curable liquid is photo - curable , and the FIG . 4a is a partially sectioned structure view of a 
curable liquid is cured by UV irradiation to form the cured motherboard provided in an embodiment of the present 
layer covering the ink pattern layer ; or , the curable liquid is 45 invention ; 
heat curable , and the curable liquid is cured by heating to FIG . 4b is a partially sectioned structure view of a 
form the cured layer covering the ink pattern layer . motherboard provided in an embodiment of the present 
For example , the ink pattern layer is formed on the base invention ; 

substrate using a decoration process , which comprises any FIG . 4c is a schematic top view of the structure of a 
process of ink screen printing , heat transfer printing , elec- 50 motherboard without a cured layer formed therein provided 
troplating , and wire drawing . in an embodiment of the present invention ; 

For example , the method further comprises forming a FIG . 5 is a flowchart of a manufacturing method of a 
protective layer on the cured layer , the protective layer motherboard provided in an embodiment of the present 
comprising an anti - fingerprint - and - scratch layer and an anti invention ; 
reflection layer . FIG . 6 is a schematic diagram illustrating the bending 

For example , the whole surface of the cured layer away radius of a display device employing the cover plate pro 
from the base substrate is planar . vided in an embodiment of the present invention ; and 

In a second aspect , embodiments of the present invention FIG . 7 is an exploded schematic diagram of a display 
also provide a motherboard , comprising : a base substrate ; an device provided in an embodiment of the present invention . 
ink pattern layer provided on the base substrate , the ink 60 
pattern layer comprising a plurality of hollow regions ; and REFERENCE NUMERALS 
a cured layer provided on the base substrate and covers the 
ink pattern layer . 01 — Motherboard ; 100_Cover plate ; 101 — border 

In a third aspect , embodiments of the present invention region ; 10 — Base substrate ; 10a — Upper surface ; 10b 
also provide a manufacturing method of cover plates , com- 65 Lower surface ; 20 - Ink pattern layer ; 20a — Ink pattern ; 
prising : cutting the motherboard to form a plurality of cover 21 — First extending section ; 22 — Second extending section ; 
plates . 30 Cured layer . 

55 
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DETAILED DESCRIPTION FIGS . 4a - 4c . As shown in FIG . 5 , the manufacturing method 
includes : step S1 , an ink pattern layer 20 is formed on a base 

In order to make objects , technical details and advantages substrate 10 , the ink pattern layer 20 including a plurality of 
of the embodiments of the disclosure apparent , the technical hollow regions ; step S2 , a curable liquid is applied onto the 
solutions of the embodiment will be described in a clearly 5 base substrate 10 to cover the ink pattern layer 20 by a 
and fully understandable way in connection with the draw coating process , for example ; and step S3 , the curable liquid 
ings related to the embodiments of the disclosure . It is is cured to form a cured layer 30 covering the ink pattern 
apparent that the described embodiments are just a part but layer 20 . 
not all of the embodiments of the disclosure . Based on the It is to be noted that the motherboard 01 is a whole base 
described embodiments herein , those skilled in the art can 10 board to be divided into a plurality of small cover plates . obtain other embodiment ( s ) , without any creative work , After various layers have been formed on the base substrate which shall be within the scope of the disclosure . 

Unless otherwise defined , all the technical and scientific 10 , the motherboard may be cut into a plurality of cover 
terms used herein have the same meanings as commonly plates , which facilitates batch production of display prod 

ucts . understood by one of ordinary skill in the art to which the 15 
present disclosure belongs . The terms , such as “ first , ” “ sec For example , as shown in FIG . 40 , the planar shape of the 
ond , " or the like , which are used in the description and the ink pattern layer 20 is in a grid shape . The ink pattern layer 
claims of the present disclosure , are not intended to indicate 20 includes a plurality of first extending sections 21 and a 
any sequence , amount or importance , but for distinguishing plurality of second extending sections 22 crossing the plu 
various components . The terms , such as comprise / compris- 20 rality of first extending sections 21 and form a plurality of 
ing , ” “ include / including , " or the like are intended to specify hollow regions so as to form a grid shaped structure . As 
that the elements or the objects stated before these terms shown in FIG . 4c , a motherboard may be divided into , for 
encompass the elements or the objects and equivalents example , six cover plates 100 and the planar pattern of the 
thereof listed after these terms , but not preclude other ink pattern layer 20 in the motherboard 01 may be formed 
elements or objects . The terms , such as “ connect / connect- 25 by a number of lateral sections and a number of longitudinal 
ing / connected , " " couple / coupling / coupled " or the like , are sections joining into the lateral sections , resulting in a 
not limited to a physical connection or mechanical connec pattern with six hollow regions . Each hollow region corre 
tion , but may include an electrical connection / coupling , sponds to the transmission region of each cover plate 100 
directly or indirectly . The terms , “ on , ” “ under , ” “ left , " after it is cut off the motherboard , and in a display device 
“ right , ” or the like are only used to indicate relative position 30 obtained by bonding a cover plate to a display panel , the 
relationship , and when the position of the object which is transmission region corresponds to the display area of the 
described is changed , the relative position relationship may display device . After the cured layer 30 covering the ink 
be changed accordingly . pattern layer 20 is formed on the base substrate 10 , the 

The actual thicknesses of various film layers in the cover motherboard 01 may be divided into six smaller cover plates 
plate involved in embodiments of the present invention are 35 100 along cutting lines indicated by the dashed lines in the 
tiny , for purpose of clarity , unless otherwise the thicknesses figure . That is to say , each cover plate 100 has an ink pattern 
of the film layers are exaggerated in the accompanying 20a for decoration 20a formed in and to cover its border 
drawings of the embodiments and are not intended to region 101 and each ink pattern 20a corresponds to a hollow 
represent actual thicknesses and scale , unless otherwise region . 
specified . In this case , the number , distribution and pattern of the 

For example , as shown in FIG . 1 , a flexible display device hollow regions in the above - mentioned ink pattern layer 20 
includes a flexible display panel and a cover plate ( also is not limited in embodiments of the present invention . 
referred to as a protective cover plate ) disposed oppositely The embodiments of the present invention provide a 
to the flexible display panel . For example , the cover plate method for manufacturing a motherboard as described 
includes a plastic base material , and a cured coating layer 45 above , in which an ink pattern layer 20 for decoration is 
with scratch resistance and function layers ( e.g. an anti firstly formed on the upper surface 10a of the base substrate 
reflection coating and an anti - fingerprint - and - scratch coat 10 and then a curable liquid is applied onto the base 
ing ) formed sequentially on its surface , and black , white , or substrate 10 using , for example , a coating process to cover 
any other color of ink for decoration printed on its back side the ink pattern layer 20 , so that the drop in level at the edges 
in the region corresponding to the border region of the 50 of the ink pattern layer 20 will be leveled up utilizing the 
flexible display panel to shield structures like circuits in the fluidity of the curable liquid and the cured layer 30 as a cured 
border region . The cover plate is bonded on its back side to coating formed by curing the curable liquid will be perfectly 
the flexible display panel via OCA ( Optically Clear Adhe attached to the base substrate 10 and the ink pattern layer 20 . 
sive , a special type of adhesive for boding transparent Since the ink pattern layer 20 is formed on the upper surface 
optical elements ) . 55 10a ( the appearance surface , a surface nearer to the user ) of 

The inventor of the present application noticed in the the base substrate 10 and the lower surface 10b of the base 
research that when a thin layer of OCA is used to bond the substrate 10 ( the surface for bonding the cover plate to the 
cover plate to the flexible display panel , as shown in FIG . 2 , display panel ) is flat without any drop in level , a relatively 
it is difficult for a thinner layer of OCA to cover the edges thin layer of OCA can be used for the bonding to the display 
of the ink for decoration due to the thickness of the ink , and 60 panel , and a small overall thickness of the display assembly 
bubbles may be resulted from the bonding at the edges , is achieved . 
which can affect the whole appearance of the flexible display The steps above will be explained as follows . 
device . As shown in FIG . 3 , a relatively thicker layer of For example , in step S1 , the ink pattern layer 20 may be 
OCA is required to achieve good boding effect , which formed on the base substrate 10 using a decoration process . 
increases the overall thickness of the display assembly . 65 For example , the decoration process may include any pro 
An embodiment of the present invention provides a cess selected from screen printing , heat transfer printing , and 

method for manufacturing the motherboard 01 shown in wire drawing 

40 
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For example , in step S2 , the coating process may include obtained by dividing the motherboard 01 may be respec 
any process selected from slit coating , spraying , and spin tively bonded to flexible display panels using relatively thin 
coating . In step S2 , any process other than coating processes layers of OCA , so that the resulted flexible display devices 
may be used to apply the curable liquid layer . may have relatively thinner overall thicknesses and rela 

For example , in step S3 , if the curable liquid is photo- 5 tively small bending radii ( as indicated by R in the figure ) 
curable , it may be cured by , for example , UV irradiation to when bent . 
form the cured layer 30 covering the ink pattern layer 20 . For example , the flexible base substrate may include at 

For example , the photo - curable liquid may be an acrylic least one material selected from a group consisting of 
type material , a silicone type material , or any other organic polyethylene terephthalate ( PET ) , polycarbonate ( PC ) , tri 
composite material with a photo curing agent added therein . 10 acetate cellulose ( TAC ) , cycloolefin polymer ( COP ) , poly 
By using the photo curing agent's property of absorbing imide ( PI ) and polyethylene naphthalate two formic acid 
energy from the UV light and then generating active free glycolester ( PEN ) . 
radicals or cations when irradiated by the UV light , a series For example , for the structures shown in FIGS . 1-3 , if the 
of photo - polymerization reactions may happen in the cur plastic substrate is a polarizer sheet , it has an appearance that 
able liquid to finally cure the curable liquid into a cured 15 looks gray because of its typical transmittance of only 
coating layer . 42 % -44 % ; if it is intended to integrate the protective func 

For example , in step S3 , if the curable liquid is heat tion of a cover plate with the function of a polarizer and , as 
curable , it may be cured by heating it to form the cured layer shown in FIGS . 2 and 3 , ink for decoration can be applied 
30 covering the ink pattern layer 20 . onto the back side of the polarizer , the color of the ink 
For example , the heat curable liquid may be a heat curable 20 viewed from the side of the upper surface of the polarizer 

phenolic resin material that may be gradually cured through may be effected by the transmittance of the polarizer , so that 
chemical transformations when being heated and will not it is difficult to realize a decoration effect by the white or any 
softened if it is heated again . other color of ink , and only relatively dark colors of ink can 

For example , after the above - mentioned step S3 , depend be applied . 
ing on further requirements of a user for the display device , 25 In the above - mentioned motherboard 01 provided in the 
the method may further include step S4 , in which , as shown embodiment of the present invention , the ink pattern layer 
in FIG . 5 , a protective layer is formed on the cured layer 30 20 is above the base substrate 10 ( i.e. , on the viewing side 
( i.e. , on the side of the cured layer 30 away from the ink of the base substrate 10 , i.e. the side of the base substrate 10 
layer 20 for decoration ) subsequently . For example , the away from the display panel ) and will not be constrained by 
protective layer may include an anti - fingerprint - and - scratch 30 the transmittance of the polarizer . In this way , for example , 
( AF / AS ) layer and / or an anti - reflection ( AR ) layer . For in at least one embodiment of present invention , the base 
example , the coating process for the protective layer may substrate 10 ( e.g. a flexible base substrate ) may also be a 
include any process selected from thermal evaporation , polarizer integrate the polarizer into the cover plate , so 
electron beam evaporation , magnetron sputtering , and wet that the structure of the cover plate is further simplified and 
spraying . 35 the overall thickness of the display assembly is further 

For example , when the protective layer includes an decreased . 
AF / AS layer and an AR layer , the AF / AS layer may be For example , the ink pattern layer 20 may be black , white , 
disposed at the outmost layer of the base substrate 10 to or any other color of ink , which can shield the opaque 
prevent oil stains ( e.g. fingerprints ) from affecting the anti structures , such as circuits , in the border / bezel region of the 
reflection effect of the AR layer . 40 display panel to achieve a decoration effect . The ink pattern 

Based on the description above , an embodiment of the layer 20 may have a thickness in a range of 5–50 um . 
present invention also provides a motherboard 01 obtained For example , the cured layer 30 may include polymethyl 
by the manufacturing method described above , and the methacrylate ( i.e. acrylic ) , polyethylene terephthalate 
motherboard 01 includes a plurality of cover plates 100 to be ( PET ) , polyurethane ( PU ) , silicone , any organic composite 
separated . As shown in FIGS . 4a - 4c , the motherboard 01 45 material , or the like , which has good adhesiveness to ink so 
includes a base substrate 10 , an ink pattern layer 20 disposed as to fully level up the drop in level at edges of the ink 
on the base substrate 10 and a cured layer 30 disposed on the pattern . 
base substrate 10 to cover the ink pattern layer 20 , the ink For example , the thickness of the cured layer 30 is 
pattern layer 20 including a plurality of hollow regions . For determined by the performance parameters to be achieved 
example , the cured layer 30 is adjacent to the ink pattern 50 and the drop in level of the ink , and no special limitation is 
layer 20 , and the whole upper surface ( the surface away provided in the embodiments of present invention . 
from the base substrate 10 ) of the cured layer 30 is planar . For example , an embodiment of the present invention also 

In the embodiment of the present invention , since the ink provides a method for manufacturing a cover plate , which 
pattern layer 20 is formed on the upper surface 10a of the includes cutting the motherboard 01 described above into a 
base substrate 10 and the whole lower surface of the base 55 plurality of cover plates . In this method , the cutting is 
substrate 10 is flat without any drop in level , a relatively thin performed along cutting lines between adjacent hollow 
layer of OCA may be used for the bonding to the display regions . 
panel , which allows the display assembly to have a thinner For example , the cutting may be performed by a laser or 
overall thickness . a cutter wheel to form the plurality of cover plates . 

The various layers in the motherboard 01 are further 60 An embodiment of the present invention also provides a 
explained in the following . cover plate 100 that includes an ink pattern 20a ( as shown 

For example , the base substrate 10 is flexible and has a in FIG . 4c ) disposed in the border region 101 ( as shown in 
thickness in a range of 5–500 um . Since the motherboard 01 FIG . 4c ) of a base substrate 10 and a cured layer 30 disposed 
obtained by the above - mentioned manufacturing method on the base substrate 10 and covers the ink pattern 20a . 
provided in the embodiments of the present invention has a 65 It is to be noted that the base substrate and the cured layer 
flat lower surface without any drop in level ( see the lower herein are the smaller pieces of base substrate and cured 
surface 10a of the base substrate 10 ) , the cover plates layer obtained by cutting the motherboard 01 , and the 
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forgoing description of various layers in the motherboard 01 which is incorporated herein by reference in its entirety as 
may be referenced to for the materials and thicknesses of part of the present application . 
these base substrate and the cured layer pieces , and no What is claimed is : 
description about them will be repeated herein . 1. A display device , comprising : 
For example , the cover plate may further include a a display panel ; 

protective layer disposed on the side of the cured layer 30 an adhesive layer provided on the display panel ; and 
away from the base substrate 10 , and the protective layer a cover plate to cover the adhesive layer , wherein the 
may include an AF / AS layer and / or an AR layer , for cover plate comprises : 
example . a base substrate provided on the adhesive layer , 

An embodiment of the present invention also provides a wherein the adhesive layer directly contacts each of 
the base substrate and the display panel ; display device including , as shown in FIG . 7 , a display panel 

and the above - mentioned cover plate 100. The ink pattern an ink pattern provided in an border region of the base 
substrate , wherein the ink pattern protrudes from the 20a of the cover plate 100 corresponds to the border / bezel base substrate ; and region of the display panel , the hollow region surrounded by a cured layer provided on the base substrate to cover the the ink pattern 20a corresponds to the whole display area of ink pattern , wherein the cured layer comprises a first 

the display panel , and the adhesive ( e.g. OCA ) layer for portion provided directly on the ink pattern and a 
bonding the cover plate 100 and the display panel is dis second portion other than the first portion , a thick 
posed on the side of the base substrate 10 of the cover plate ness of the first portion is smaller than a thickness of 
100 away from the ink pattern 20a . the second portion , and a surface , away from the 

In an embodiment of the present invention , the ink pattern base substrate , of the first portion is flush with a 
20a and the adhesive layer are respectively on opposite surface , away from the base substrate , of the second 
sides , rather than the same side , of the base substrate , the ink portion ; 
pattern 20a is disposed on the upper surface of the base wherein the base substrate is a flexible base substrate , the 
substrate 10 of the cover plate 100 and the lower surface of 25 flexible base substrate comprising at least one material 
the cover plate is flat without any drop in level , so that a selected from the group consisting of triacetate cellu 
relatively thin layer of OCA may be used to bond the cover lose , cycloolefin polymer , and polyimide . 
plate and the display panel , which permits the display 2. The display device according to claim 1 , wherein the 
assembly to have a relatively small overall thickness . flexible base substrate is a polarizer . 

For example , the display panel may include an array 30 3. The display device according to claim 1 , wherein the 
substrate including a plurality of pixel regions , an opposed base substrate has a thickness in a range of 5 ~ 500 um . 
substrate disposed oppositely to the array substrate , and a 4. The display device according to claim 1 , wherein the 
connection part to cor ect the array substrate and the ink pattern has a thickness in a range of 5 ~ 50 um . 
opposed substrate together . For example , a liquid crystal 5. The display device according to claim 1 , wherein the 
layer or a plurality of active light - emitting elements ( e.g. 35 cured layer comprises at least one material selected from the 
organic electroluminescent elements ) may be disposed group consisting of polymethyl methacrylate , polyethylene 
between the array substrate and the opposed substrate . terephthalate , polyurethane , silicone , and organic composite 

For example , the display device may be a liquid crystal materials . 
panel , a liquid crystal display , a liquid crystal TV , an organic 6. A display device , comprising : 
electroluminescent display panel , an organic electrolumi- 40 a display panel ; 
nescent display , an electronic paper , a digital picture frame an adhesive layer provided on the display panel ; and 
or the like . a cover plate to cover the adhesive layer , wherein the 

For example , the display device may be a flexible display cover plate comprises : 
device , this may allow the display device to be bent with an a base substrate provided on the adhesive layer , 
even smaller bending radius , and expand the usage require- 45 wherein the adhesive layer directly contacts each of 
ments that the flexible display device can satisfy . the base substrate and the display panel ; 

In summary , in embodiments of the present invention , an an ink pattern provided in an border region of the base 
ink pattern layer for decoration is firstly prepared on the substrate , wherein the ink pattern protrudes from the 
upper surface of a base substrate and then the curable liquid base substrate ; 
is applied onto the base substrate by using , for example , a 50 a cured layer provided on the base substrate to cover the 
coating process to cover the ink pattern layer , so that the ink pattern , wherein the cured layer comprises a first 
drop in level at the edges of the ink pattern layer will be portion provided directly on the ink pattern and a 
leveled up by utilizing the flowability of the curable liquid , second portion other than the first portion , a thick 
and the cured layer as a cured coating formed by curing the ness of the first portion is smaller than a thickness of 
curable liquid will be perfectly attached to the base substrate 55 the second portion , and a surface , away from the 
and the ink pattern layer . Since the ink pattern layer is base substrate , of the first portion is flush with a 
formed on the upper surface of the base substrate and the surface , away from the base substrate , of the second 
lower surface of the base substrate flat without any drop portion ; 
in level , a relatively thin layer of OCA may be used for the an anti - reflection layer , provided on a side of the cured 
bonding to the display panel , which permits the display 60 layer away from the base substrate ; and 
assembly to have a thinner overall thickness . an anti - fingerprint - and - scratch layer , provided on a side 

The described above are only exemplary embodiments of of the anti - reflection layer away from the base sub 
the present invention , and the present invention is not strate to sever as an outmost layer of the cover plate ; 
limited thereto . The scope of the present invention is defined wherein the base substrate is a flexible base substrate , the 
by the claims . flexible base substrate comprising at least one material 

The present application claims priority of Chinese patent selected from the group consisting of triacetate cellu 
application No. 201710020981.X filed on Jan. 12 , 2017 , lose , cycloolefin polymer , and polyimide . 
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7. The display device according to claim 6 , wherein the 

flexible base substrate is a polarizer . 
8. The display device according to claim 6 , wherein the 

base substrate has a thickness in a range of 5 ~ 500 um . 
9. The display device according to claim 6 , wherein the 5 

ink pattern has a thickness in a range of 5–50 um . 
10. The display device according to claim 6 , wherein the 

cured layer comprises at least one material selected from the group consisting of polymethyl methacrylate , polyethylene 
terephthalate , polyurethane , silicone , and organic composite 10 
materials . 


